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(§) Valve stem seal assembly. 

(g) A valve stem seal assembly adapted for a 
reciprocabie valve stem 18 disposed within a 
valve guide 16 can tolerate major variations in 
the guide height The assembly includes a lower 
hollow cylindrical shell 14 and an upper hollow 
cylindrical shell 12, both disposed about the 
valve guide 16. The upper hollow cylindrical 
shell 12 is capable of being feiescopically re- 
ceived within the lower hollow cylindrical shell 
14 in a slip-fit relationship. A seal member 20 is 
secured to the upper hollow cylindrical shell 12, 
the seal member 20 extending radially inwardly 
so as to engage the reciprocabie valve stem 18 
and extending axiaily downwardly so as to en- 
gage the valve guide 16. 
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Background of the Invention 

The present invention relates to valve seals for in- 
ternal combustion engines and, more particularly, to 
an improved structure for a valve stem seal assembly. 

Internal combustion engines have a plurality of 
intake and exhaust valves, each comprising a valve 
head and a stem reciprocally mounted in a valve 
guide. The guide height is often imprecise, since pre- 
cise tolerances would require special machining 
which increases the cost of the engine. However, in- 
adequate sealing caused by tolerance variations may 
result in excessive oil consumption. Since the valve 
stem ordinarily operates in a substantial volume of oil, 
efforts have been directed toward a decrease in the 
amount of oil consumed by the engine. 

In order to reduce oil consumption and exhaust 
emissions, and to prevent carbon build-up valve seals 
have been mounted on valve guides and about valve 
stems to meter the amount of oii flowing between the 
stem and the guide. Since valve seal durability is dic- 
tated by the choice of sealing rubber, premium fluo- 
roelastomer, which has exceptional physical proper- 
ties, is often the material of choice for sealing ele- 
ments. However, fluoroelastomer is very expensive, 
making rubber the major cost in valve stem seals. 

It is seen then that there exists a need for an im- 
proved valve stem seal assembly which minimizes 
the use of rubber and which is capable of being ad- 
justed for imprecise guide height tolerance's. 

Summary of the Invention 

This need is met by the valve stem seal assembly 
of the present invention which can accommodate ma- 
jor variations in guide height, eliminating the require- 
ment for a precise guide height In accordance with 
one aspect of the present invention, a valve stem seal 
assembly is used in an internal combustion engine. 
The assembly comprises a recipro cable valve stem 
and a valve guide for guiding the reciprocable valve 
stem. A lower hollow cylindrical shell and an upper 
hollow cylindrical shell are disposed about the valve 
guide. The upper hollow cylindrical shell is capable of 
being telescopically received within the lower hollow 
cylindrical shell in a friction slip-fit relationship. Final- 
ly, a seal member is secured to the upper hollow cyl- 
indrical shell such that the seal member extends ra- 
dially inwardly to engage the reciprocable valve stem 
and extends axially downwardly to engage the top of 
the valve guide. The seal member is flexible enough 
to compress as the slip-fit is adjusted during installa- 
tion. 

The slip-f»t arrangement between the upper and 
lower cylindrical shells allows the valve stem seal as- 
sembly of the present invention to be adjusted for im- 
precise and varying guide heights, while still tending 
to have the seal member collapse into an annular ring 



at the top of the guide to achieve an effective seal. 
This design provides the advantage of accommodat- 
ing major variations in guide height tolerances, elim- 
inating custom designing, tooling costs, and special 
5 machining. 

Other advantages and features of the invention 
will be apparent from the following description, the 
accompanying drawings and the appended claims. 

10 Brief Description of the Drawings 

Fig. 1 is a view of a preferred embodiment of a 
valve stem seal assembly constructed in accor- 
dance with the present invention, with cut away 
15 portions; and 

Fig. 2 is a cross-sectional view of the preferred 
embodiment of the valve stem seal assembly of 
Fig. 1. 

20 Detailed Description of the Preferred Embodiments 

Referring to the drawings, in Figures 1 and 2 
there is illustrated a valve stem seal assembly 10 
which can tolerate major variations in guide height. 

25 The assembly 1 0 includes upper and lower hollow cyl- 
indrical shells 12 and 14, respectively, each having a 
longitudinal axis H a-a w . The shells 12 and 14 are dis- 
posed about a valve guide 16 and a valve stem 18. 
As best illustrated in Figure 2, the upper hollow 

30 cylindrical shell 12 is capable of being telescopically 
received within the lower hollow cylindrical shell 14. 
In a preferred embodiment of the present invention, 
the shell 12 is received within the shell 14 in a friction 
slip-fit relationship. However, any technique which 

35 would allow the two shells 12 and 14 to move, one 
with respect to the other, and provide proper and per- 
manent compression of a seal member 20 against the 
top of the guide 16 may be employed. 

The resilient elastomer seal member 20 is se- 

40 cured to the top of the upper cylindrical shell 12 to 
sealingly engage the valve stem 18 and the top of the 
valve guide 16 in order to control oil consumption as- 
sociated with the reciprocal movement of the stem 18 
in the valve guide 1 6, as will be appreciated by those 

45 skilled in the art The seal member 20 extends radially 
inwardly so as to engage the valve stem 18, and ax- 
ially downwardly so as to engage the top of the valve 
guide 16. Since the seal member 20 provides a seal 
at the top of the guide 16, it is unnecessary to provide 

so additional sealing outside of the guide 16. This mini- 
mizes the amount of rubber or fluoroelastomer used 
for the valve stem seal assembly 1 0, thereby minimiz- 
ing the cost of manufacturing the assembly 10. 

Continuing with the drawings, a spring 24, sup- 

55 ported in an exterior groove 25 of the resilient seal 
member 20, is used to provide a compressive force 
between the seal member 20 and the valve stem 1 8. 
The lower cylindrical shell 14 may be formed to pro- 



BNSDOCID: <EP 054445BA1_I_> 



EP 0 544 458 A1 



vide a seat 26 for a valve coil spring 28. The seat 26 
extends radially with respect to the valve guide 16 
and is integral with the lower hollow cylindrical shell 
14. It will be apparent to those skilled in the art that 
the valve stem seal assembly 10 of the present inven- 
tion may also be used in applications where a spring 
seat is not required. The top of the spring is adapted 
to engage a spring retainer connected to an intake or 
exhaust valve (neither shown). 

The upper and lower shells 12 and 14 are manu- 
factured separately, and then assembled in a perma- 
nent friction slip-fit relationship. The two shells 1 2 and 
14 slide, one within the other, and automatically ad- 
just, during installation, to the presented guide height. 
Although the seal member 20 is capable of compress- 
ing as the shells 12 and 14 are stretched for varying 
guide heights, the friction slip-fit relationship exists 
between the two shells 12 and 14. The amount of fric- 
tion may be varied to allow the seal member 20 to 
compress in the manner in which it is designed to 
compress at the top of the guide 16, without damag- 
ing the seal member 20. 

In a preferred embodiment of the present inven- 
tion, as illustrated in Figures 1 and 2, the seal member 
20 includes a lower lip 22 which engages the top of 
the valve guide 16. Additionally, the seal member 20 
is secured to the top of the upper shell 12, with the 
lip 22 disposed between the top of the upper shell 12 
and the top of the valve guide 16. Hence, the friction 
slip-fit arrangement between the upper and lower cyl- 
indrical shells 12 and 14 allows the seal member 20, 
when the seal member 20 is installed, to be com- 
pressed to accommodate imprecise and varying 
guide heights of guide 16, while still tending to have 
the lip 22 collapse into an annular ring at the top of 
the guide 16 to achieve an effective seal. 

To achieve the friction slip-fit arrangement of the 
preferred embodiment of the present invention, the 
upper hollow cylindrical shell 12 may be any suitable 
material, including metal or plastic, which can slip or 
telescope inside the lower hollow cylindrical shell 14. 
The lower shell 14 is preferably a hard material, such 
as metal, which can support the valve coil spring 28 
at the surface of seat 26. As mentioned previously, 
the actual slip-fit can be effected by any of a variety 
of techniques as long as the slip force is appropriate 
to neither over-compress nor under-compress the 
seal member 20. In a friction slip-fit the upper hollow 
cylindrical shell 12 is frictionaliy engaged within the 
lower hollow cylindrical shell 14. The lower lip 22 of 
the seal member 20 flexes as the upper hollow cylin- 
drical shell 12 is adjusted within the lower hollow cyl- 
indrical shell 14, to assure that a proper sealing of the 
lip 22 on top of the guide 16 is effected during instal- 
lation. 

The ability to have the valve stem seal assembly 
be adjusted for major variations in guide height of the 
guide 16 is important, since engine nanufacturing 



techniques do not allow for easy control of the guide 
height. The friction slip-fit technique of the valve stem 
seal assembly 10 of the present invention allows for 
sufficient adjustment to accommodate guide heights 

5 of major variations. 

It will be understood by those skilled in the art 
that other sealing designs and configurations, other 
than that illustrated in Figures 1 and 2, may be em- 
ployed. For example, the sealing design may be of a 

10 multiple lip design, rather than the single lip design il- 
lustrated herein. The concept of the slip-fit arrange- 
ment between the upper hollow cylindrical shell 12 
and the lower hollow cylindrical shell 14 may be ap- 
plied to a variety of integral designs, without requiring 

15 specially designed components for each application. 
Finally, the flexible design of the valve stem seal as- 
sembly 1 0 may be adapted to a variety of different en- 
gines. 

Although only one preferred embodiment has 
20 been shown and described herein, the following 
claims envision numerous additional embodiments 
which will fall within the spirit and scope thereof. 



25 Claims 

1 . A valve stem seal assembly for use in an internal 
combustion engine, comprising: 

a reciprocable valve stem; 

30 a valve guide for guiding said reciprocable 

valve stem, said valve guide having a height 
measurement; 

a lower hollow cylindrical shell disposed 
about said valve guide; 

35 an upper hollow cylindrical shell disposed 

about said valve guide, said upper hollow cylindri- 
cal shell capable of being telescopically and per- 
manently received within said lower hollow cylin- 
drical shell in a slip-fit relationship for adjustment 

40 to said height measurement of said valve guide; 

and 

a flexible seal member secured to said up- 
per hollow cylindrical shell for providing an effec- 
tive seal between said reciprocable valve stem 
45 and said valve guide. 

2. A valve stem seal assembly as claimed in claim 
1 wherein said seal member extends radially in- 
wardly so as to engage said reciprocable valve 

so stem and extends axially downwardly so as to en- 

gage said valve guide. 

3. A valve stem seal assembly as claimed in claim 
1 wherein said seal member is capable of com- 

55 pressing as said upper hollow cylindrical shell 

telescopes within said lower hollow cylindrical 
shell in said slip-fit relationship. 
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4. A valve stem seal assembly as claimed in claim 
1 wherein said seal member comprises at least 
one flexible annular lip for compressing against 
said valve guide to provide an effective seal be- 
tween said reciprocable valve stem and said 5 
valve guide. 

5. A valve stem seal assembly as claimed in claim 
1 wherein said flexible seal member comprises 

an exterior groove extending circumferentially 10 
about said flexible seal member and a spring con- 
tained within said exterior groove. 

6. A valve stem seal assembly as claimed in claim 

1 wherein said lower hollow cylindrical shell is 15 
formed to provide a seat for a valve spring. 

7. A valve stem seal assembly as claimed in claim 
1 wherein said slip-fit relationship is a friction slip- 
fit relationship. 20 
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